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1. Introduction 
Patients with abdominal aortic aneurysms (AAA) may present with musculoskeletal pain 
patterns (Bassano, 2006). In approximately 7% to 8% of patients with low back pain (LBP), 
the cause is due to non-mechanical spinal conditions or visceral disease (Jarvik & Deyo, 
2002). A contained retroperitoneal rupture of AAA is very rare, but  may have a long history 
of less apparent clinical signs (Al-Koteesh et al., 2005). Approximately half of diagnosed 
AAAs are detected clinically; these are usually >5 cm in diameter (Beck et al., 2005). 
Accidental discovery is common when plain film radiographs are taken for evaluation of 
back pain. Ultrasonography of the abdomen is accurate and reliable in detecting AAAs 
(Fleming et al., 2005), but there needs to be a clinical reason before deciding to do these 
evaluations. This stresses the importance of a thorough history and physical examination. 
2. Clinical history  
It can be quite challenging to recognize the symptoms found in clinical history that support 
the need for a screening abdominal exam. Patients that do have an abdominal aortic 
aneurysm can present in three different categories. These categories consist of patients 
without significant symptoms, patients with symptoms due to a bulging AAA, and patients 
with symptoms due to a chronic contained ruptured AAA where the containment of the 
rupture keeps the leak slow enough as to not cause immediate death (Cates, 1997).   
2.1 Aortic aneurysms without significant symptoms 
The first category is obviously the most difficult to discover in clinical practice. Although 
most patients with AAA present with symptoms, 66%-75% of the cases of AAA are 
asymptomatic (Beck et al., 2005; Crawford et al., 2003, de Boer et al., 2010). What is even 
more disturbing is the fact that there is a considerable amount of patients with a chronic 
AAA rupture that have less than apparent clinical symptoms signifying the need for a 
screening for abdominal aortic aneurysms (Al-Koteesh et al, 2005). It is also unfortunate that 
most patients that have an asymptomatic AAA will remain asymptomatic until it finally 
ruptures. If they are fortunate, the size of the aneurysm draws the attention of the patient 
and physician prior to rupture (Crawford et al., 2003). Mass screening will benefit this group 
since this is the only way to detect these. 
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2.2 Symptomatic aortic aneurysm 
In the second category, it is also difficult to discern between a patient that has an AAA and a 
patient that has another cause for the same complaint. Compared with non-inflammatory 
AAA, 65% to 90% of patients with inflammatory AAA are symptomatic (Ahlawat & 
Cuddihy, 2002). Some of these patients do present as patients having typical 
musculoskeletal problems and/or abdominal pain (Crawford et al, 2003). A feeling of 
fullness or heavy pulsations in the abdomen may be an early symptom (Crawford et al, 
2003). Often, patients with this condition present with epigastric pain radiating into the 
flank/back region (Patel & Kettner, 2006). Sometimes patients with this sort of  condition 
find it difficult to achieve a position which eases the pain (Mechelli et al, 2008). Other 
symptoms that a patient with AAA may have, include costovertebral angle pain, suprapubic 
pain, groin pain or leg pain (Hadida & Rajwani, 1998). Other patients may present with a 
dull constant aching pain paired with weight loss and occasional night sweats. These 
symptoms are generally considered “red flags” (Ahlawat & Cuddihy, 2002).  
2.3 Chronic contained ruptured aneurysm 
The third category is an emergency situation. Here again the symptoms are still the same, 
except there are added symptoms from the hypotension due to loss of blood. Depending on 
the rate of leaked blood from the rupture, the severity of the symptoms can differ. In 
general, the pain is severe in most patients, but atypical presentations are just as common. 
The symptoms can also vary depending on where the rupture is and what structures are 
compromised by the haematoma. For instance, a retroperitoneal haematoma that places 
stress on a iliopsoas muscle can very well cause irritation of the femoral nerve, making it 
appear a femoral neuropathy. This may imply that a patient presenting with a sensory 
deficit of the anterior thigh could be someone who is in need of an immediate medical 
referral (Ramasamy et al, 2001; Al-Koteesh et al, 2005). Symptoms can result from 
compression (e.g. ureter), erosion of vertebral bodies, or occlusion of blood supply (Hadida 
& Rajwani, 1998; Yokomuro et al, 2008). 
These three categories demonstrate that in many cases the history alone gives no reliable 
information about a potential AAA. Many of these patients may very well end up 
presenting with low back pain and try various therapies to help lessen these conditions. It is 
also probable that there could be actual musculoskeletal symptoms at the same time as 
symptoms from an AAA. Other differential diagnoses include any abdominal pathology 
related to the structures compressed. It is suggested that the atherosclerotic plaques from 
someone with an AAA can increase risk of ischemia and thus lead also to disc degeneration 
(Al-Koteesh et al, 2005). This means that anyone presenting with degenerative disc disease 
symptoms could also have an underlying AAA that was the initial cause. Evaluating the risk 
factors in history is, therefore, very important. 
3. Risk factors  
In the clinical history, the presenting complaint gives information on the signs and 
symptoms. Since patients in primary contact practices do not necessarily present with 
symptoms that point directly to an abdominal aortic aneurysm (AAA), the review of 
systems and social history is of value in ‘case finding’. This is the consideration of unrelated 
or intercurrent illness in presenting patients due to the presence of the risk factors associated 
with, in this case, an abdominal aneurysm (Crawford, 2003). 
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Age, gender, smoking and family history are the most significant risk factors for developing 
an AAA (Brown & Powell, 1999; Lederle et al., 2000; Kuivaniemi et al., 2003). These alone 
are a reason to pay attention to abdominal palpation and auscultation in the physical 
examination (Mechelli et al., 2008). Apart from these risk factors, there are other 
characteristics that may be of significance, namely cardiovascular disease and its associated 
complicating factors like hypertension, hyperlipidemia and atherosclerosis (Patel & Kettner, 
2006; Hadida & Rajwani, 1998; Mechelli et al., 2008). COPD, trauma, infectious and 
inflammatory conditions and autoimmune diseases causing cystic medial necrosis, have also 
been implicated (Van der Velde, 1998; Weston, 1995). Black race and diabetes have a 
negative association with AAA. (Lederle et al., 2000). 
3.1 Age, gender and race  
Most AAA deaths occur in men over 65 years of age (Mechelli et al., 2008; Fleming et al., 
2005). AAA is considered uncommon under the age of 50 (Van der Velde, 1998). With aging, 
the aorta may be less able to withstand the force of the pulsatile blood flow, in which case 
dilatation can occur (Crawford et al, 2003). The prevalence increases with age. The 
prevalence rates in men range from 2-9.5% (Cates, 1997; Van der Velde, 1998). Lederle et al. 
(2000) found that the likelihood of discovering an AAA of 4 cm or larger increases for every 
7 year interval of age (OR 1.71; 95% CI: 1.61-1.82). 
There is a difference in age-related deaths between men and women. Whereas in men, it 
occurs mostly over the age of 65, in women this occurs on average around 10 years later 
(Scott 2002), with a peak approximately at the age of 80 (Mechelli et al., 2008). This may be 
because of the protective effect of oestrogen, which may delay the process leading to AAA 
until after the menopause (Van der Velde, 1998). Overall prevalence is 5 to 6 times greater in 
men than in women (Scott et al., 2002). The inflammatory variant of AAA has male-to-
female ratios ranging from 30:1 to 6:1 (Ahlawat & Cuddihy, 2002). Aneurysms occur more 
often in Caucasian men (Karkos et al., 2000). Even though the prevalence is many times 
lower in women than in men, it is surprising to note that the risk of rupture is threefold 
higher in women than in men. This difference is independent of age, initial AAA diameter, 
and body mass index or height. The mean AAA diameter at rupture was 5 cm in women 
and 6 cm in men (Brown & Powell, 1999). 
3.2 Smoking and lung function 
Smoking is a primary risk factor for AAA: it increases AAA growth rates by 15% to 20% 
(Brady et al., 2004). A history of smoking in this context is defined as lifetime consumption 
of more than 100 cigarettes in a lifetime. Deaths associated with AAA have increased since 
the 1950s. Part of this can be explained by improved diagnostic methods, better surgical 
techniques and general aging of the population, but this does not explain the increase 
completely. The deaths parallel the increase of tobacco use in those decades (Crawford et al, 
2003; Van der Velde, 1998). The excess prevalence associated with smoking accounts for 
approximately 75% of all AAA of 4.0 cm or greater (Lederle et al., 2000). There is a 
significant association between the amount of cigarettes currently smoked and the depth of 
inhalation and the risk of AAA. This risk increases with an increasing amount of cigarettes 
and deeper inhalation into the lungs (Franks et al., 1996). There is, however, no association 
for any blood marker of smoking.  
Smoking is also the only modifiable factor in AAA. It increases the risk for AAA, but 
abstaining from smoking can slow the growth of the aneurysm (Brady et al., 2004). 
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Inflammatory AAA represents 3% to 10% of all AAAs. A significant percentage of patients 
with inflammatory AAA are active smokers, when compared to non-inflammatory AAA  
(Ahlawat & Cuddihy, 2002). There is an 8:1 preponderance of smokers compared to non-
smokers (Cates, 1997).  
Poor lung function and smoking go hand in hand; both influence the rate of rupture of an 
aneurysm. Smokers are considered to be less healthy in general than non-smokers: they 
exercise less and exercise reduces the risk for cardiovascular disease (Kawachi et al., 1993). 
Several studies have shown an association between poor lung function (lower mean FEV1) 
and AAA rupture (Brown & Powell, 1999; United Kingdom Small Aneurysm Trial 
Participants, 2002). Other studies report that after correction for number of years smoked, 
the connection between AAA rupture and COPD was lost and is not a risk factor (Lederle et 
al., 2000). Overall, patients that were former smokers after AAA surgery had a lower risk of 
death than those who reported that they were current smokers. 
The mechanism by which smoking influences the development of an AAA is not known. It 
is thought that smoking influences the aortic elasticity negatively, which promotes AAA 
formation (Lederle et al., 2000). Increased amounts of the proteolytic enzymes collagenase 
and elastase have been observed in individuals that smoke as well as people with chronic 
obstructive pulmonary disease. This causes degradation of the aortic wall and 
atherosclerosis, thereby slowly weakening the aortic wall (Crawford et al., 2003; Lederle et 
al., 2000; Van der Velde, 1998; Cates, 1997). 
3.3 Family history  
Family history is an important issue. When considering patient history, special issues that 
require attention during a physical examination are easier to identify (Donahue, 1997). The 
probability of a patient having AAA is nearly twice that of someone without a (male) 
relative with a history of AAA (Lederle et al., 2000). It is found that a significantly higher 
percentage of patients with inflammatory AAA have a family history of AAA compared 
with patients with non-inflammatory AAA (Ahlawat & Cuddihy, 2002). Men who are first-
degree relatives of a known aneurysm patient are especially at risk. Studies have reported 
prevalence rates of 12% to 33% in first-degree relatives (Crawford et al., 2003; Kuivaniemi et 
al., 2003; Van Vlijmen-van Keulen et al., 2002; Patel & Kettner, 2006). 
The exact mode of inheritance is not known, but thought to be multifactorial with more than 
one environmental and genetic risk factor (Kuivaniemi et al., 2003). Defects are found in 
collage type I and III or other components of the connective tissue matrix, elastin and 
fibrillin, the inflammatory cell-derived matrix metalloproteinase, their inhibitors, 
autoimmune components and components related to atherosclerosis. Some say there may be 
autosomal dominant inheritance; however, others say that the sex-chromosome linked 
susceptibility is thought to account for male predisposition (Van Vlijmen-van Keulen et al., 
2002; Cates, 1997). Association of certain collagen diseases, such as Marfan’s syndrome and 
Ehler-Danlos type IV syndrome do seem to suggest a gene defect (Van der Velde, 1998). 
3.4 Other risk factors 
Coexisting conditions like cardiovascular disease can have an influence on the elasticity of 
the arteries, thereby causing weakening of the aortic wall. In the case of inflammatory AAA, 
10-47% of patients have been reported to have arterial occlusive disease (Ahlawat & 
Cuddihy, 2002). Several authors have reported the presence of cerebral arterial disease, 
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peripheral aneurysms or claudication as a sign in the clinical history demanding further 
questioning and examination. At least a third of patients with femoral or popliteal 
aneurysms will have an AAA (Karkos et al, 2000; Crawford et al., 2003; Patel & Kettner, 
2006). Suspicion is raised when a patient comes in with low back pain and mentions a 
history of myocardial infarction (Crawford et al., 2003). A history of coronary artery disease 
also carries an increased risk (OR 1.52; 95% CI: 1.37 to 1.68)(Lederle et al., 2000). 
Hypertension and older age are more strongly associated with AAA than with coronary 
artery disease even though risk factors of coronary artery disease show overlap with those 
of AAA (Kishi et al., 1997). Hypertension is associated both with increased risk of rupture as 
well as increased prevalence of AAA. It is a continuing haemodynamic burden on the aortic 
wall, which may further weaken the aortic wall (Crawford et al., 2003; Brown & Powell, 
1999). Higher systolic as well as diastolic blood pressure has been found in aneurysm 
patients. When combined with a history of smoking and a positive family history, the 
association becomes even stronger (Franks et al., 1996; Kishi et al., 1997). With 
uncomplicated hypertension, screening is generally not indicated, but in the case of low 
back pain, especially when no apparent cause is found, careful physical examination is 
indicated (Crawford et al., 2003). Since hypertension can be influenced, it is especially 
important to regulate blood pressure in patients with smaller AAAs.  Hyperlipidemia and 
atherosclerosis generally increase the risk of complications within the cardiovascular 
system, and with this increases the risk of AAA (United Kingdom Small Aneurysm Trial 
Participants, 2002; Mechelli et al., 2008; Patel & Kettner, 2006). Medication is said to be 
necessary to reduce the rate of expansion of aneurysms, even though no medical treatment 
has shown to influence this rate over time (Thompson et al., 2009). 
Diabetes actually decreases the risk for AAA, even though it increases the risk for 
atherosclerosis (Lederle et al., 2000; Brady et al., 2004). Its effect is not yet fully understood, 
but the release of proteolytic enzymes and cytokines is implicated and the inhibitory effect 
of diabetes on this process may be a factor in the pathogenesis of AAA (Golledge et al., 
2008). Certain infectious and inflammatory conditions are known to weaken the aortic wall. 
Diseases like Takayasu’s disease and Marfan’s syndrome can cause cystic medial necrosis, 
also causing weakening of the aortic wall, which predisposes to aneurysms (Hadida & 
Rajwani, 1998). 
4. Signs in clinical examination  
The usefulness of the clinical examination to detect AAA is limited. However, abdominal 
palpation and auscultation are important, especially when there is a suspicion of a non-
mechanical or abdominal pathology for low back pain or when patients do not respond to 
the treatment. Most non-ruptured AAAs are asymptomatic, apart from a pulsating mass in 
the abdomen (Engel, 1996). There is a difference in chronic and acute rupture. Chronic is 
often misdiagnosed as back pain, spinal cord compression or more unusual presentations 
(Al-Koteesh et al, 2005). Acute rupture more often gives pain as described in the history 
findings. 
Blood pressure in most cases will be either normal or high (Crawford et al., 2003; Hadida & 
Rajwani, 1998; Ahlawat & Cuddihy, 2002; Yokomuro et al, 2008; Cates, 1997). Pulse rate and 
rhythm are generally normal. In case of a ruptured aneurysm, there is often hypotension 
with a high pulse rate (Van der Velde, 1998). 
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On visual inspection, a pulsatile mass may be visible at or slightly above the umbilicus in 
the epigastrium (Patel & Kettner, 2006; Hadida & Rajwani, 1998). Ecchymosis may be 
present as an atypical finding. This may be somewhere over the abdomen, but can appear as 
low as the scrotum or popliteal fossa (Dargin & Lowenstein, 2008). 
Palpation of the lower extremity pulses is also important, even though it is often 
unremarkable (Thorkeldsen, 1993; Yochum, 1994; Yokomuro et al, 2008; Donahue, 1997; 
Engel, 1996). Peripheral aneurysms increases suspicion of AAA; absent pulses may indicate 
atherosclerosis: another risk factor for AAA (Patel & Kettner, 2006; Pierce, 1998). The 
abdominal aorta can be palpated at or slightly above the umbilicus in the epigastrium in the 
supine position with the knees bent. In the case of AAA, a prominent and often nontender, 
mass with pulsations or thrills is felt in the coronal as well as the sagittal plane (Ahlawat & 
Cuddihy, 2002; Patel & Kettner, 2006; Hadida & Rajwani, 1998; Pierce, 1998). Pulsations of 
an AAA tend to push more laterally than anteriorly (Cates, 1997).  
In thin people, an abdominal pulse can easily be felt. But the accuracy of detecting AAA is 
dependent upon the patient's girth as well as the size of the aneurysm. When the patient's 
girth is 100 cm or greater, very few AAAs are palpable. However, as aneurysm size 
increases, the chance of clinical detection increases. The sensitivity of detecting an AAA 
with a diameter greater than 5cm in a patient with an abdominal girth of less than 100cm is 
100%, but this percentage decreases quickly with a smaller aneurysm (Fink et al., 2000). 
Karkos et al. (2000) found that physical examination missed more than a third of those 
detected radiologically, but they also say that clinical examination still plays a paramount 
role in the detection of AAAs. Physical examination cannot be relied upon to exclude AAA. 
If the history has enough signs and risk factors present, a referral for an ultrasound 
evaluation may be warranted (Lynch, 2004). 
Another screening tool for AAA that is always mentioned is auscultation for an abdominal 
or femoral bruit. Lederle et al. found that it does not contribute to the diagnosis of AAA. It 
is, however, part of the routine in many case reports. A negative physical exam in a patient 
with a girth of more than 100 cm with risk factors of AAA present still warrants referral for 
ultrasound evaluation (Ahlawat & Cuddihy, 2002; Mechelli et al., 2008; Hadida & Rajwani, 
1998; Pierce, 1998). 
5. Implications for treatment of the accompanying musculoskeletal 
complaints  
The significance of AAA to the therapist treating the patient is the potential for rupture 
during treatment (Beck et al., 2005). In the case of a large AAA, lumbar spinal manipulative 
therapy is an absolute contra-indication.  It is, however, likely that patients with smaller 
AAAs and mechanical low back pain are receiving spinal manipulative therapy. Knowing 
the prevalence of AAA, it seems reasonable to assume that many patients have been treated 
without detrimental effect. It is, however, important to modify the techniques for patients 
who are considered at high risk after history taking. It is advised to minimize torsional 
stress to the lumbar spine and use more graded mobilisation or manipulation during 
exhalation, to decrease the intra-abdominal pressure (Weston, 1995). In the clinical setting, 
management of patients with AAA is limited (Pierce, 1998). A delay in referral in order to 
offer a trial of spinal manipulative care is unacceptable (Crawford et al., 2003). Table 1 gives 
an outline of the steps to be taken in clinical practice. 
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history                
of low back or 
abdominal pain 




check for risk factors*








yes  ‾  yes ‾     
possible symptomatic 









refer for further 
investigation 
  
no ‾  no ‾     
physical examination~ no   
}




AAA not excluded 
as differential 




yes ‾  no ‾     
possible AAA: refer for 
further investigation 
 AAA not likely     
       
~ physical examination includes: blood pressure, pulsating mass in abdomen, peripheral aneurysm 
* risk factors include: age over 50, male gender, Caucasian, smoking, positive family history, co-
existing cardiovascular disease 
Table 1. Flow sheet Aortic Abdominal Aneurysm in clinical practice 
6. Conclusion 
Abdominal aortic aneurysms can be very difficult to identify. Careful history taking and 
case finding is important to decrease the chance of missing the diagnosis. Presentation can 
vary from totally asymptomatic to excruciating pain. Combining these with the risk factors 
gender, age, history of smoking and family history of AAA will furnish a good indication 
for the physical examination and possible referral for further screening. 
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This book considers diagnosis and treatment of abdominal and thoracic aortic aneurysms. It addresses
vascular and cardiothoracic surgeons and interventional radiologists, but also anyone engaged in vascular
medicine. The book focuses amongst other things on operations in the ascending aorta and the aortic arch.
Surgical procedures in this area have received increasing attention in the last few years and have been
subjected to several modifications. Especially the development of interventional radiological endovascular
techniques that reduce the invasive nature of surgery as well as complication rates led to rapid advancements.
Thoracoabdominal aortic aneurysm (TAAA) repair still remains a challenging operation since it necessitates
extended exposure of the aorta and reimplantation of the vital aortic branches. Among possible postoperative
complications, spinal cord injury (SCI) seems one of the most formidable morbidities. Strategies for TAAA
repair and the best and most reasonable approach to prevent SCI after TAAA repair are presented.
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